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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S. C. 119(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 11,12,14-18,20-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US Publication 2004/0006973 to Makki etal. 

As to claim 11, Makki discloses a method for controlling an internal 
combustion engine having an intake tract (38), an exhaust tract (40) 
incorporating a three-way catalytic converter (52), and a cylinder (Fig 1) 
connected to the intake tract via a gas inlet valve (42) and connected to the 
exhaust tract via a gas outlet valve (44), an injection valve that meters-in fuel to 
the cylinder (50, Par 0018), and a post-cat oxygen sensor (64) disposed in the 
exhaust tract downstream of the three-way catalytic converter, comprising: 
determining a mass of fuel supplied to the cylinder as a function of a load 
variable (Par 0026, Par 0018); measuring a post-catalytic converter exhaust gas 
by the post-cat oxygen sensor (Par 0007, Line 3-5); generating a post-cat oxygen 
sensor measurement signal (Par 0007, Line 3-5); comparing the post-cat oxygen 
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sensor measurement signal with a characteristic post-cat oxygen sensor 
measurement signal (Par 0030, Par 0045, Fig 5); determining if the generated 
post-cat oxygen sensor measurement signal is representative of the 
characteristic post-cat oxygen sensor measurement signal based on the 
comparison (Par 0038-0042); determining an individual mass of fuel metered-in 
to the cylinder: as a function of a gradient of the post-cat oxygen sensor 
measurement signal or as a function of a minimum value of the post-cat oxygen 
sensor (Par 0040) measurement signal wherein the post-cat oxygen sensor 
measurement signal represents a predefined residual oxygen component if the 
generated post-cat oxygen sensor measurement signal is determined to be 
representative of the characteristic post-cat oxygen sensor measurement signal 
(Par 0038-0042); determining a corrected mass of fuel supplied (Par 0042, Par 
0046-0048) as a function of the mass of fuel supplied, and the individual mass of 
fuel metered-in if the generated post-cat oxygen sensor measurement signal is 
determined to be representative of the characteristic post-cat oxygen sensor 
measurement signal (Par 0038-0042); and generating an actuating signal that 
controls the injection valve as a function of the corrected mass of fuel supplied 
(58, 50, Par 001 8; Par 0038-0042). 

As to claim 12, Makki discloses how the individual mass of fuel metered- 
in to the cylinder is determined if the post-cat oxygen sensor measurement signal 
is below a predefined first threshold (Par 0040). 
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As to claim 14, Makki discloses the individual mass of fuel metered-in to 
the cylinder is determined as a function of an estimated value of the current 
oxygen storage capacity of the three-way catalytic converter (Par 0028, Par 
0031). 

As to claim 15, Makki discloses how the internal combustion engine 
comprises a plurality of cylinders (Par 0016, Lines 1-2). 

As to claim 16, Makki discloses how the corrected mass of fuel supplied is 
determined as a function of the mass of fuel supplied and the individual mass of 
fuel metered-in (Par 0038-0042). 

As to claim 17, Makki discloses a method for controlling an internal 
combustion engine having an intake tract (38), an exhaust tract (40) 
incorporating a three-way catalytic converter (52), and at least one cylinder (Fig 
1 ) connected to the intake tract via a gas inlet valve (42) and connected to the 
exhaust tract via a gas outlet valve (44), an injection valve that meters-in fuel to 
the relevant cylinder (50, Par 0018), and a post-cat oxygen sensor (64) disposed 
in the exhaust tract downstream of the three-way catalytic converter, comprising: 
determining a mass of fuel supplied to the relevant cylinder as a function of a 
load variable (Par 0026, Par 001 8); determining if a measurement signal of the 
post-cat oxygen sensor is characteristic of a post-cat oxygen sensor 
measurement signal response (Par 0007, Lines 3-5, Par 0030, Par 0045, Fig 5); 
determining an individual mass of fuel reduced as a function of a post-cat oxygen 
sensor measurement signal gradient or as a function of a maximum value of the 
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post-cat oxygen sensor measurement signal (Par 0038) if the post-cat oxygen 
sensor measurement signal is determined to be characteristic of a predefined 
residual fuel component; determining a corrected mass of fuel supplied as a 
function of the mass of fuel supplied (Par 0038-0042) and, if the post-cat oxygen 
sensor measurement signal is determined to be characteristic of a predefined 
post-cat oxygen sensor measurement signal response, the individual mass of 
fuel to be reduced (Par 0038-0042); and generating an actuation signal that 
controls the injection valve as a function of the corrected mass of fuel supplied 
(58, 50, Par 001 8; Par 0038-0042). 

As to claim 18, Makki discloses how the individual mass of fuel reduced is 
determined if the post-cat oxygen sensor measurement signal exceeds a 
predefined second threshold value (Par 0038). 

As to claim 20, Makki discloses the individual mass of fuel metered-in to 
the cylinder is determined as a function of an estimated value of the current 
oxygen storage capacity of the three-way catalytic converter (Par 0028, Par 
0031). 

As to claim 21, Makki discloses system for controlling an internal 
combustion engine having an intake tract (38), an exhaust tract (40) 
incorporating a three-way catalytic converter (52), and a cylinder (Fig 1) 
connected to the intake tract via a gas inlet valve (42) and connected to the 
exhaust tract via a gas outlet valve (44), an injection valve that meters-in fuel to 
the cylinder (50, Par 0018) comprising: a post-cat oxygen sensor (64) arranged 
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in the exhaust tract downstream of the three-way catalytic converter that 
generates a post-cat oxygen sensor signal (Par 0007, Line 3-5) representative of 
a residual oxygen component of a post-cat exhaust gas of the engine; and a 
controller (58) that: determines a mass of fuel to be supplied to the associated 
cylinder as a function of a load variable (Par 0026, Par 0018), measures a post- 
catalytic converter exhaust gas by the post-cat oxygen sensor (Par 0007, Line 3- 
5), generates a post-cat oxygen sensor measurement signal (Par 0007, Line 3- 
5), compares the post-cat oxygen sensor measurement signal with a 
characteristic post-cat oxygen sensor measurement signal (Par 0030, Par 0045, 
Fig 5), determines if the generated post-cat oxygen sensor measurement signal 
is representative of the characteristic post-cat oxygen sensor measurement 
signal based on the comparison (Par 0038-0042), determines an individual mass 
of fuel metered-in to the cylinder: as a function of a gradient of the post-cat 
oxygen sensor measurement signal, or as a function of a minimum value of the 
post-cat oxygen sensor (Par 0040) measurement signal wherein the post-cat 
oxygen sensor measurement signal represents a predefined residual oxygen 
component if the generated post-cat oxygen sensor measurement signal is 
determined to be representative of the characteristic post-cat oxygen sensor 
measurement signal (Par 0038-0042), determines a corrected mass of fuel 
supplied as a function of the mass of fuel supplied (Par 0042, Par 0046-0048), 
and the individual mass of fuel metered-in if the generated post-cat oxygen 
sensor measurement signal is determined to be representative of the 
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characteristic post-cat oxygen sensor measurement signal (Par 0038-0042), and 
generates an actuating signal that controls the injection valve as a function of the 
corrected mass of fuel supplied (58, 50, Par 0018; Par 0038-0042). 

As to claim 22, Makki discloses how the corrected mass of fuel supplied is 
determined as a function of the mass of fuel supplied and the individual mass of 
fuel metered-in (Par 0038-0042). 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Publication 2004/0006973 to Makki et al. as applied to claim 1 1 above in view of US 
Patent 5901 552 to Schnaibel et al. 

As to claim 13, Makki discloses how the individual mass of fuel metered- 
in to the cylinder is predefined to maintain the oxygen storable in the three-way 
catalytic converter such that the oxygen sensor downstream remains in its linear 
operating range (Par 0031 , 0034). 

Makki does not expressly disclose how the optimum oxygen storable 
amount in the three-way catalytic converter is approximately 50%. 
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Schnaibel discloses how the individual mass of fuel metered-in to the 
cylinder is such that approximately 50% of the oxygen storable in the three-way 
catalytic converter remains on the three-way catalytic converter (Col 4, Lines 1- 
8). 

At the time of invention, it would have been obvious to one of ordinary skill 
in the art to modify Makki such that the individual mass of fuel metered-in to the 
cylinder is such that approximately 50% of the oxygen storable in the three-way 
catalytic converter remains on the three-way catalytic converter as taught in 
Schnaibel because this would allow the catalyst to operate at an optimal 
efficiency while allowing the downstream oxygen sensor to detect its oxygen fill 
level in the sensor's linear range. 



6. Claims 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Publication 2004/0006973 to Makki et al. as applied to claim 1 7 above in view of US 
Patent 5901 552 to Schnaibel et al. 

As to claim 19, Makki discloses how the individual mass of fuel metered- 
in to the cylinder is predefined to maintain the oxygen storable in the three-way 
catalytic converter such that the oxygen sensor downstream remains in its linear 
operating range (Par 0031 , 0034). 

Makki does not expressly disclose how the optimum oxygen storable 
amount in the three-way catalytic converter is approximately 50%. 
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Schnaibel discloses how the individual mass of fuel metered-in to the 
cylinder is such that approximately 50% of the oxygen storable in the three-way 
catalytic converter remains on the three-way catalytic converter (Col 4, Lines 1- 
8). 

At the time of invention, it would have been obvious to one of ordinary skill 
in the art to modify Makki such that the individual mass of fuel metered-in to the 
cylinder is such that approximately 50% of the oxygen storable in the three-way 
catalytic converter remains on the three-way catalytic converter as taught in 
Schnaibel because this would allow the catalyst to operate at an optimal 
efficiency while allowing the downstream oxygen sensor to detect its oxygen fill 
level in the sensor's linear range. 

Conclusion 

7. Additional references not cited above are incorporated here: US patent 5359852 
to Curran et al: A system designed to use a feedback loop utilizing a oxygen sensor 
downstream of a catalyst to regulate the increase and decrease fuel to maintain catalyst 
oxygen fill level in the linear range. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE BOGUE whose telephone number is (571 )270- 
1406. The examiner can normally be reached on M-F 8:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Denion can be reached on 571-272-4859. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JB/ /Thomas E. Denion/ 

Examiner, Art Unit 3748 Supervisory Patent Examiner, Art Unit 3748 



